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Summary of proposed work
	My research focused on the effects of management activities on the habitat for a rare snake, the eastern massasauga rattlesnake (Sistrurus catenatus catenatus; Figure 1), which is listed as endangered in New York. Of the two populations of this species present in the state, I studied the population in central New York, near Syracuse. The New York State Department of Environmental Conservation (NYS DEC) is responsible for managing this population. They have tried both mowing and burning a field in which the males of this snake population tend to bask and hunt for prey during summer months. Through my summer internship with the NYS DEC, my objectives were to evaluate the response of both the plant community, which forms the snake’s habitat, and the snake community to these management activities and, based on these findings, to recommend future management activities to the NYS DEC.

Figure 1. Two eastern massasauga rattlesnakes on one of my cover boards. 
Narrative of research	
	My field work began in the fall of 2009 when I set up fifteen plots in each of two fields, the burned field and a control field, and collected data on the vegetation prior to disturbance. I then mowed half of the plots in each field, simulating the usual mowing regime employed by the NYS DEC
	 My summer work began in early spring when the prescribed burn was administered by the NYS DEC (Figure 2A). This fire burned the entirety of the field in which the eastern massasauga rattlesnakes bask (Figure 2B). I took measurements of soil moisture in both fields before and after the burn to evaluate the intensity of the burn. I also collected soil samples in the vegetation plots of the burned field both before and after the burn. These samples were spread on sterile soil in the SUNY-ESF greenhouses and the seeds in the soil were allowed to germinate (Figure 3). In this way I was able to determine the plant species stored in the soil seed bank and the effects of the burn on this seed bank.
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Figure 2. NYS DEC and NYS Forest Rangers performing a prescribed burn on April 2, 2010 (A), which removed vegetative debris and created favorable growing conditions (B).
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Figure 3. Seed bank samples were allowed to grow in trays of sterile soil at ESF to determine the seeds available in the soil seed bank, and the effect of the burn on the seed bank.
	In early May, the field season began in earnest. I found and remarked the vegetation plots that were set up the previous fall, and placed two temperature sensors in each plot. These sensors recorded the temperature at ground level every sixty minutes for most of the growing season (May 3 – September 17). I also measured the soil moisture in each plot every two weeks during this time to track changes in moisture over the growing season. I collected data on the plants growing in each plot, recording cover and density of each species in a plot. This was done each month during the growing season (May – September) in order to track changes in vegetation over time and to compare to pre-disturbance data (Figure 4).
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Figure 4. The same plot photographed 3 days (A), 1 week (B), 3 weeks (C), and 9 weeks (D) after the prescribed burn. Photos courtesy of NYS DEC.
	In mid-May I set up an additional monitoring scheme to directly observe the snake populations in the two fields, the burned field and the control field. Using the same set up as a previous study in this location, I placed 25 cover boards in a grid pattern in both fields. The boards were metal road signs borrowed from the NYS Department of Transportation. These create warm and protected microhabitats under which snakes tend to congregate, and are a useful tool for evaluating the snake community in a given area. The cover boards were surveyed twenty times between June 1 and August 27, and each survey involved lifting each cover board and recording the numbers and species of each snake under the board (Figure 5). At the end of the growing season, I collected data on the habitat characteristics at each cover board. As this sampling scheme replicated the scheme used in 2006 in the same location, I was able to compare my data (post-disturbance) to previously collected data (pre-disturbance). 
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Figure 5. One of 50 cover boards used to monitor snake populations (A), which I lifted to observe any snakes present (B).
Preliminary results and discussion
	Overall, the plants in the burned field responded very well to change and grew vigorously throughout the season. In comparison to pre-burn data (from fall 2009), the burned field had higher levels of species richness and total cover, indicating enhanced plant growth after the prescribed fire, while the control field had a decreased species richness. This is probably due to the low intensity of the burn, which did not kill any plants but did return nutrients to the soil and allow plant growth. On the other hand, I saw little difference in the mowed plots compared to those that were not mowed. The NYS DEC has used mowing as a means of removing woody shrubs and trees, so this type of management is not novel and the vegetation present in the fields is able to deal with this disturbance. Further analyses will allow me to discern the different responses of various plant functional groups (ex. grasses, trees, nitrogen-fixers) to the mowing and the prescribed burn. 
	While this increase in vegetation cover may seem detrimental to snake basking habitat, I found many snakes in the burned field this summer. In comparison to pre-burn data (collected in 2006), I found a decrease in the abundance of snakes under cover boards in the control field. However, the burned field showed no difference in abundances of snakes before and after the prescribed burn. This indicates that snake populations are declining in these fields as trees and shrubs increase in abundance and decrease basking habitat, but the prescribed burn seems to have favored snake habitat and thus maintained the snake population in the field. Further analyses will try to identify what factors most affect the distribution and abundance of snakes, especially of the rare eastern massasauga rattlesnake. 
Future work and acknowledgements
	Further analyses will allow me to better understand the impacts of mowing and the prescribed burn on both plants and snakes in these old field communities. Incorporation of the seed bank data will further elucidate the impacts of a prescribed burn in central New York. These findings will be a central part of my thesis for my M.S. degree, and will prove useful to the NYS DEC as they continue to modify their management plan for this population of the rare eastern massasauga rattlesnake. I gratefully acknowledge the Sussman Foundation for their generous support of this research, which was an incredible experience for me and will be very beneficial to the management of this endangered snake.
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